One of the cultural heritage which are now starting to be forgotten is the papyrus library. Balinese papyrus is one of the media to write the ideas from minstrels in ancient times. Currently, many of ancient literature that written in papyrus very difficult to identify because the writings were beginning to rot or fade influenced by age. The introduction of Balinese scripts on papyrus can be done first by performing papyrus digitalization. The papyruses are scanned to become one image file. Further the papyrus image is done by Thresholding since prior to the thinning process it is required a binary image. The application of Thinning Zhang-Suen method is very effective because from the original image with 2 sub iteration until yielding in 1 pixel. The benefits of this research is to improve the quality of the image and further segmented to read papyrus making it easier to read text on the papyrus.
INTRODUCTION
Papyrus is a literature work (the paper which has good quality, fine, and beautiful) that often teaches us about life philosophy, religion, and many other knowledge which is very useful for us as a provision of life, so that we as young generation it is very important to understand and take care of papyrus. But the problem in understanding papyrus is that papyrus is considered sacred for Hindus in Bali. Not everyone can read and understand papyrus, considering the difficulty to read Balinese scripts on the papyrus. Besides for longer period the papyrus will be susceptible for damage.
The crucial issue which is papyrus damage encourages the author to preserve by way of papyrus digitalization and also wish to improve the quality of papyrus image. In this study, the author wants to conduct a research about the Application of Thinning Zhang-Suen Method for Balinese scripts on Bali's papyrus.
The research regarding papyrus had been existed about clearing up the noise in papyrus [1] . The other research also investigates about morphology operation in hand written from documents of Canada [5] . From those studies the author tries to make research about the Application of Zhang-Suen Method for Balinese scripts on Bali's papyrus.
FUNDAMENTAL THEORY 2.1 Papyrus
One of our ancestor's cultural legacies which have important value is ancient manuscripts. All over Indonesia it is known that there are lots of ancient manuscripts written in various scripts and languages. Most of the manuscripts still stored or owned by ordinary people. The others are existed in central and regional agencies, and traditional institutions.
Papyrus is one of the form of ancient manuscripts existed in Indonesia. Papyrus is found abundant in Bali island, but some is found in Java, Sulawesi (called lontara), and in Lombok. Papyrus was used as a media for writing at the time when people had not found paper. Besides the papyrus there was a material resembled with papyrus used as the media for writing, as in Java was using palm leaves (similar with papyrus), dluwang (from barks), and perkamen (from goatskin), in Sulawesi they were using bamboo (written in a circle) and rattan, meanwhile in Batak besides papyrus also there was tribak (from barks). 
Spelling of Balinese Language
According to the decision of Pasamuhan Agung the spelling of Balinese language with Latin alphabets was adjusted with the spelling of Indonesian language [2]. It meant that the spelling was made as simple as possible and the spelling should be phonetic, it meant that it should precise or close to the actual pronunciation. Based on the things mentioned above, then it was stipulated that the letters used to write Balinese language with Latin alphabets were as mentioned below:
a. Voice scripts (vocal): a, e, i, u, e, o (six letters, had been changed and pepet and taling is equalized). Description:
 Wisarga ha (with the verb) is written the same with a kara.
 Suara dirga (ulu sari, suku ilut, and so on) is equalized and written with hrasua scripts (short).

The writing between pepet and taling is equalized (has been adjusted with EYD).
The form of double voice scripts: ai / ia = e (taling) and au / ua = o (taken the form of code only).
According to the experts, it is stated that the words written with wisarga ha, in general are the words originated from Bali (considered as Balinese), meanwhile the words written with a kara are the words not originated from Bali (Ancient Java or Sanskrit). In connection with that, so:  Writing (Da madu, murdania) does not have a separate form, in contrast to Ancient Javanese Latin scripts. The naming of wianjana scripts with the term of dantia and murdania is stated incorrect. The correct one is besides the common names also it is expected to use the term in accordance with the name of pakadangan aksara (articulation area). 
Local Adaptive Thresholding
Thresholding process or also called threshold will result in binary image, namely the image which has two grayscale values that is black and white [3] . The threshold process of grayscale image to generate a binary image in general is as follows:
With g(x,y) is a binary image of grayscale f(x,y), and T represents threshold value. T value holds a very important role in threshold process. The result quality of binary image is very much dependent on T value used. The method used in this research is Local Adaptive Thresholding In this method, the value of local threshold can be calculated with one of three ways that is:
With W represents the processed blocks, Nw represents the amount of pixels at each W block, and C represents a constant which can be defined freely. If C = 0, it means threshold value is equal to the average value of each pixel in the block concerned. The three ways above respectively calculate T values by calculating the average values, median, and maximum and minimum average values of the pixels in the window.
Thinning Zhang-Suen
The simplified morphology can be defined as the form and structure of an object or in another description is also called the setting and relation between parts of an object [4] . In morphology operation using two sets of input namely an image and a kernel. Particularly in morphology, the term of kernel is also called Structuring Elements (SE). SE is a matrix and generally small in size. Structuring elements can be random in size and having axis point (also called origin point/reference point). In this research, the morphology operation used is Thinning Zhang-Suen [4] . 
RESEARCH METHOD 3.1 Data Acquisition
Data acquisition is a data acquisition process from analog data to digital that is from papyrus to become papyrus image by using scanner. Balinese papyrus is scanned first. After yielding a Balinese papyrus image as the result of scanning then the image is stored in the computer and will be processed into preprocessing stage.
Preprocessing
a. Thresholding Data acquisition which results in Balinese papyrus image prior to thinning will be followed by thresholding process first. In this process the image will change to be a binary image. Binary image will facilitate morphology process since Balinese scripts presence in papyrus image will be clearer. The method used in the research is Local Adaptive Thresholding. In this method, local threshold value can be calculated with one of three ways which can be seen on (2), (3), and (4). With W represents blocks being processed, Nw represents the amount of pixels in each of W's blocks and C represents a constant which can be defined freely. If C = 0, it means threshold value is equal to the average value of each pixel in the block concerned. All the three ways above respectively calculate T value by calculating the average values, median, and maximum and minimum average values from the pixels in the window.
b. Thinning Zhang-Suen
The thresholding result which yielding a binary image, further will be performed a morphology process. In this research it is using morphology operation of Thinning Zhang-Suen. This Zhang-Suen morphology is selected in order to make clearer an object which in this case Balinese scripts with its background and clear up the noises in the papyrus. In this morphology process, the papyrus image will be conducted the iteration process which inside there are two sub-iterations. This process is done pixel by pixel until the end and obtains the result which is needed, the result of this morphology will look clearer because Balinese scripts will look very clear and will be very helpful in segmentation process.
c. The Application of Thinning Zhang-Suen Method
The application of Thinning Zhang-Suen can be exemplified as follows: -The Matrix of Balinese Script Image The matrix of script image " " which can be seen in Figure 1 . That image which will be Thinning by using Zhang-Suen algorithm. b. Delete all the pixels that have been signed.
Figure 2. The Matrix of Balinese Script Image
c. Thinning using Zhang-Suen Algorithm The image in Figure 2 will be thinning by using Zhang-Suen algorithm. In iteration process, we can take 1 sample to describe iteration process using Zhang-Suen algorithm. Iteration process in the first block, it is not yet getting any change since it is not yet qualified as shown in Figure 3 .
Figure 3. Iteration on the first block
In the first iteration process, it will be getting any change when it is already fulfilling the condition of Zhang-Suen method. As well as the next process so that yielding an image as the thinning result shown in Figure 4 . After going through second iteration process then it generates the image of the thinning result as shown in Figure 5 . From the result of Thinning Zhang-Suen operation it can be seen that this research is very suitable to use Zhang-Suen algorithm since it facilitates image segmentation process. 
RESULTS AND ANALYSIS
The experiments in this study is the process of Zhang-Suen algorithm in image script bali. Here is the process of thinning the Zhang Suen method. The first stage, is a process, where the pixels of the processed part, by using a sub-iteration condition on the first iteration, and the result of the -Since all conditions are met then the pixels will be marked.
Furthermore, a similar process is done repeatedly until the last pixel that matches only one pixel only.The trial test in this Iteration will continue so that all parts of the script bali into one pixel. Here are the results of Zhang Suen thinning that results in the framework script bali. Based on the data of testing 54 characters bali, Zhang-Suen thinning method successfully processed 47 characters bali image. There are 7 image of Balinese script that did not make it through the process of thining and considered broken, this is because the script is not a good image because of the difficulty of writing letters in the palm of Bali. The results of this test success percentage of 87.04% gain. Here is the test result data Zhang-Suen thinning method on 54 images bali script.
Based on the above framework Balinese script shown that the method is very effective for Zhang Suen morphological processes and generate success percentage of 87.04%. This method can produce a good bali literacy framework that can be used in the image segmentation stage script bali.
CONCLUSION
Based on the test result then it can be concluded that the utilization of Zhang-Suen method is able to clarify the curvature of Balinese scripts. The result of this Thinning process is very useful for segmentation process. The further research can be used for papyrus segmentation. From the result of the thinning process it facilitates to papyrus segmentation process
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